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首先，采用阴离子调控法，在水溶液中通过调节 Au 核与 Ag+的物质的量之
比，实现 Au 核上不同厚度的 Ag 壳层包覆，可控地一步合成均一性好、银壳层
较厚(≥10nm)的核壳比不同的球形 Au @ Ag 纳米粒子。通过扫描电镜(SEM)、透
射电镜(TEM)及 X 射线能谱线扫描分析对不同核壳比的 Au @ Ag 纳米粒子进行
形貌表征，证实了所合成核壳结构的可控性。将不同核壳比的 Au @ Ag 纳米粒
子置于不同折射率溶液中进行纳米粒子介电敏感性的研究，表明 7.5 nm Au @ 28 
nm Ag 的纳米结构具有最高的品质因子。同时将不同核壳比的 Au @ Ag 纳米粒
子置于不同折射率的非导电性基底上进行单颗纳米粒子散射性质的研究，结果表











































Nano-gap coupling enhanced localized surface plasmon resonance (LSPR) 
microscopy was proposed by Academician Z.Q. Tian. Its core idea is a precise 
positioning method by distance sensitivity of LSPR property of between metal 
nanoparticle modified on the probe and metal nano film coupling system. At the same 
time, a sensing technology is developed by using the LSPR property of the coupling 
system for study of nanometer scale surface and interface, such as study on the 
interface of electrical double layer in electrochemical system, provides a new research 
platform. 
In this paper, a preliminary exploration about the preparation of probe of 
nano-gap coupling enhanced LSPR microscopy: synthesis of highly dielectric 
sensitive nanoparticles (NPs); appropriate optical fiber were selected and tapered, 
then the cone of optical fiber were shaded; NPs with highly dielectric sensitive 
modified on the end of optical fiber; exploration of approximation model of optical 
fiber probe were implemented; finally a new preparation method of scanning probe 
was developed. The main results are as follows: 
Firstly, spherical Au @ Ag nanoparticles (NPs) with good size uniformity and 
thick Ag shell(≥10 nm) were synthesized using so-called anion-controlled one-step 
synthesis method, by adjusting the ratio of Au core and Ag+ in aqueous solution, 
which results in different Ag shells. The morphology of Au @ Ag NPs with different 
core-shell ratios was characterized by scanning electron microscopy (SEM), 
transmission electron microscopy (TEM) and X ray energy spectra. The measurement 
of refractive index sensitivity of Au @ Ag NPs with different core-shell ratios showed 
that the coreshell nanostructure of 7.5 nm Au @ 28 nm Ag has the highest figure of 
meritfor detections. Further results of the plasmonic properties of single Au @ Ag NP 
on dielectric substrates with different refractive index also confirmed that 7.5nm Au 
@ 28 nm Ag NPs is one of the most suitable candidates for dielectric sensing in LSPR 
















reasonably in order to meet suitable aperturere of the end of the probe, and the optical 
fiber cone was shaded. Then high dielectric sensitive nanoparticles modified at the 
end of the probe; Finally, the optical fiber probe is fixed on the tuning fork to 
preliminarily control the distance between the probe and the substrate. The above 
exploration of the shear force mode about  base approximation accumulates 
experience for the following research. 
In the preparation of the nano-gap coupling enhanced LSPR probe, a new probe 
preparation technology—bipolar electrodeposition nanoelectrode probe was 
developed. The nanoelectrode probe was used in STM, achieving the electrochemical 
scanning of small size nano structure by the precise control of the distance between 
the probe and the substrate. At the same time, through the dark field spectral 
acquisition, proved that the nano electrodeprobe exhibits LSPR effect.So the 
Nanoelectrodeprobeis expected to be applied as probe to the nano gap coupling 
enhanced surface plasmon resonance scanning probe microscope. 
Key Words: dielectric sensitivity; core-shell nanoparticles; optical fiber probe; 










































































































Polaritions, SPPs），如图 1.1 所示[9,10]。 
 












图 1.1 传播的表面等离激元 















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
